Abstract
INTRODUCTION
Radio Frequency (RF) systems designed for single predefined mission antennas with fixed characteristics such as frequency band, radiation pattern, polarization, and gain. Applications such as cognitive radio system, Multiple-input multiple-output (MIMO) channels and satellite communication need antenna with the reconfigurable parameters [1] .
Reconfiguring of antenna is achieved through changing its frequency, polarization or radiation characteristics by using Radio-Frequency Micro Electro Mechanical Systems (RF-MEMS), PIN Diodes, Varactors and FETs .Even though they have slow switching speed, unlike the other switching devices, RF MEMS switches are mechanical switches electronically controlled and have near zero power consumption, low insertion loss and high isolation. This mechanical movement is achieved using electrostatic, piezoelectric, magneto static or thermal actuation. Even though electrostatic method requires a high actuation voltage it is the most prevalent one due to its near zero power consumption, small electrode size, thin layers and short switching time. On the basis of contact mechanism and the position with respect to transmission line [2] , RF MEMS switch can be classified as capacitive or ohmic and series or shunt .The shunt RF MEMS switches are capacitive in nature where the mechanical movement of the switch membrane introduces a variable capacitance between the signal line and the ground.
The capacitive RF MEMS switches used along with CPW and integrated with RF circuits to achieve reconfigurability requires low actuation voltages. The actuation voltage of the RF MEMS switches [3] can be reduced so as to make it compatible with the associated control circuits by varying the spring constant, actuation area or the gap between the switch membrane and the actuation electrode. Lowering the spring constant by using different geometric structures for the switch membrane can reduce the spring constant and the actuation voltage. In this paper an RF MEMS capacitive switch [4] operating at a low actuation voltage of 0.35Volt is presented. A process flow has been designed for the proposed switch and tested in IntelliFab. The mask files for the fabrication are designed and results of electromechanical analysis of the proposed design are presented.
SYSTEM DESCRIPTION
A reconfigurable antenna is one which alters its radiation, polarization and frequency characteristics by morphing its physical structure. Reconfigurable antennas with the ability to radiate more than one pattern at different frequencies are necessary in radar and modern communication systems. Many reconfigurable antennas concentrate on changing operating frequency while maintaining their radiation characteristics. However, the ability to change the radiation patterns while maintaining operating frequency could greatly enhance system performance.
Manipulation of an antenna's radiation pattern can be used to avoid noise sources or intentional jamming, improve security by directing signals only toward intended users, serve as a switched diversity system, and expand the beam steering capabilities of large phased arrays.
RF MEMS switches are employed in many ways to achieve reconfigurability. The first is to change the shape of the effective radiating structure to alter the pattern or the frequency of operation. The second method employs RF MEMS to mechanically actuate the antenna [5] , and change the orientation of the antenna with respect to the substrate or another radiating structure. The third method employs RF MEMS capacitive switches to modify the impedance of the antenna, which changes the resonant frequency of the radiating antenna. The fourth employs MEMS phase shifters. 
RF MEMS SHUNT SWITCH
Radio Frequency Micro-electromechanical Systems (RF MEMS) are becoming a popular technology for many RF applications. Although MEMS have been developed since the 1970s for sensors, accelerometers, gas chromatographs, and other sensor devices, it did not get much attention from the RF and Microwave frequency community for a long time.
MEMS switches use the same principle as the simple mechanical moving switch, like basic single pole single through (SPST) [6] . The beam moves mechanically either to make an open or short circuit. The difference is that it is miniaturized and works at RF and Microwave frequencies. Shows a basic MEMS cantilever switch with a separate actuation electrode.
When a DC voltage is applied between the actuation electrode and the suspended beam, an electrostatic force will develop and pull the beam down. This will create a contact between the signal in and signal out electrodes. Depending on the configuration the contact can be two types: DC contact and capacitive contact.
Fig 2 RF shunt switch

OPERATING PRINCIPLES:
Various kinds of basic RF MEMS switches are shown in Figures 1.3 -1.6 . From an electrical contact point of view the MEMS switches can be two types: a) Capacitive contact, and b) DC contact.
A dielectric is deposited on top of the bottom electrode of the capacitive contact switch as shown in Figure 1 .3 and 1.5. When the suspended beam is in the upstate the capacitance is in the range of fF.
When a DC actuation voltage is applied between the actuation electrode and the suspended beam, the suspended beam will move downward and collapse on the bottom electrode. This will increase the capacitance in the range of pF, 20-100 times higher than the upstate capacitance.
The upstate capacitance depends mainly on the initial gap. The downstate capacitance depends on the dielectric thickness, dielectric constant etc. SiO2, Si3N4, TiO2 can be used as dielectric for RF MEMS switches. The capacitive contact switch is suitable for high frequency application. At low frequency (DC), the impedance always will be very high for a capacitive switch, whatever the capacitance. 
APPLICATIONS
RF MEMS have very good RF performance in the RF and Microwave region. DC contact switches provide very good insertion loss and isolation at low frequency from DC to several tens of GHz.
Capacitive contact switches [7] provide very good insertion loss and isolation at higher frequency from 3-4 GHz to 100 GHz.
The power consumption of RF MEMS switches is very low or close to zero, so it can be used in portable systems where the battery life time is very important.
The cut-off frequency of RF MEMS switches is 30 to 50 times better than their counterparts. They can be used in phase shifters and tunable circuits (matching networks, filters, etc.).
SIMULATION RESULT
As the actuation voltage increases the switch membrane is pulled towards the bottom electrode, there by resulting an increase in the capacitance.
The capacitance increases many times after the pull in as the switch membrane gets snapped to the lower electrode. Here we obtain 1micro meter displacement at 0.35voltage.
Fig 7 Pull In Characteristics Of RF MEMS Switch
CONCLUSIONS
RF MEMS capacitive shunt switch structure was designed and analyzed using 3DBuilder (which is the start-up module for Intellisuite). The design of this RF MEMS shunt switch using other modules like Thermo ElectroMechanical (TEM) and IntelliMask were also analyzed and designed.
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